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Adsorption Studies on Aqueous Cd>*, Pb**, Cu’* Ions by Thiol and Humic Acid Functionalized Fe;O,
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Abstract: The magnetic Fe;0, nanoparticles were prepared using modified chemical co—precipitation, and corresponding thiolated and coat—
ing nanoparticles were also obtained via surface mercaptopropyltriethoxysilane (MPTES) modification and humic acid (HA). The properties
and structure of the nanoparticles were characterized by X—Ray diffraction(XRD) and infrared spectroscopy(IR) etc. The application of the

2+

nanoparticles to the adsorption of aqueous Pb*, Cd*, Cu* were also investigated in this study. The results showed that the average size of pre—
pared nanoparticles were about 20~30 nm with homogeneous distribution; the nanoparticles could adsorb Pb*, Cd*, Cu* in solution efficient—
ly and the adsorption data were well fitted with the Langmuir isotherm. The sorption maxima of nano—Fe;0, to Pb* reached 172.4 mg- g™, the
sorption maxima of Fe;O/HA to Cd**, Cu* increased by 75.8% and 231.5% as compared with that of Fe;0, nanoparticles. The adsorption of
Fe;0, and Fe;0,/MPTES to metal ions followed the order Pb**>Cd*>Cu*, but Fe;0/HA followed the order Pb**>Cu*>Cd*; the coating of hu—
mic acid with Fe;0, nanoparticles could obviously improve its adsorption capacity for Cd** and Cu®* in solution, but marginal effect was ob—
served for Pb*.
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Table 1 Characteristics of nanoparticles used for the experiments

NPs Fe;0,4 Fe;0/MPTES Fe;O4/HA
A% m 20.1 30.2 30.5
R H/m? g™ 252.4 207.5 202.8
SR 1% 99.2 99.4 99.6
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Figure 1 IR spectrum of bare and functionalized nano-Fe;0,

Fe;0/MPTES

| ’ \ Fe;O4/HA ﬂ

‘ ‘ Fe304 A

25 30 35 40 45 50 55 60 65
20/(°)

2 INEELATE ANk Fe,0, B X SFERGTHHER
Figure 2 X-ray diffraction(XRD) patterns of bare and
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The data are from 24 h sorption experiment
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Figure 3 Langmuir sorption isotherms of Pb*, Cd*, Cu* onto the

adsorbents and their linear fittings after the transformation

by the Langmuir Eq
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Table 2 Langmuir sorption parameters for the adsorbents to Pb*, Cd*, Cu*

Pb2+ Cd2+ Cu2+
NPs
b k r* k r* b k r*
Fe;0, 1724 0.28 0.994 5 59.89 0.62 0.952 7 39.7 1.02 0.995 8
Fe;O/MPTES 117.6 0.51 0.996 2 67.11 0.46 0.958 3 32.05 0.13 0.980 4
Fe;O4/HA 161.3 0.29 0.982 2 105.3 0.39 0.870 8 131.6 0.27 0.983 4

o EIR T RMBIEHERE(P) B EE (P<0.01),
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